ABSTRACT The present studies were carried out to see if porcine follicular fluid could inhibit increases in serum follicle stimulating hormone (FSH) levels when injected into the rat. For these studies the pentobarbital-treated proestrous rat was chosen as the major test animal model. If an artificial surge of luteinizing hormone (LH) is administered to these rats, it can induce a synchronized secondary rise in FSH secretion rate. Normal saline-treated rats were also used as test animals. They exhibit preovulatory endogenous "surges" of LH and FSH, and also a secondary FSH rise.
Recent evidence has indicated that control of pituitary secretion of follicle stimulating hormone (FSH, follitropin) may differ from that of pituitary secretion of luteinizing hormone (LH, lutropin) (1) (2) (3) (4) (5) , in spite of the failure to find more than one hypothalamic decapeptide releasing factor acting on the pituitary-LH/FSH-RF (6) . FSH is secreted in high amounts without LH, beginning [5] [6] [7] [8] [9] [10] [11] [12] hr after ovariectomy in the rat (3, 4) or following hypothalamic electrochemical stimulation in the specific locus (5) .
Administration of high doses of estrogen suppresses LH levels after ovariectomy, but does not suppress FSH levels back to baseline (2) . Thus, it is reasonable to suppose that there may be another ovarian negative feedback signal from the ovary that suppresses FSH. DeJong and Sharpe (7) observed that bovine follicular fluid, extracted with charcoal or ether to remove endogenous steroids, could attenuate the post-castration rise in FSH in male rats, suggesting that a substance originating in the follicular fluid can act to inhibit FSH secretion. This substance may resemble the male "inhibin," which is a polypeptide substance. "Inhibin" has been found in extracts of rete testis fluid, testis, and seminal plasma, and can suppress serum FSH, more than LH, in castrate or intact male and female rats (8) (9) (10) (11) (12) . Furthermore, antiserum prepared to an active fraction of bull seminal plasma can increase serum FSH values in intact male and female rats (12) .
During the rat estrous cycle, on the afternoon of the day known as "proestrus," an abrupt primary, relatively synchronized surge of both LH and FSH appears in the serum, resulting in ovulation 10-12 hr later (13) (14) (15) . A prolonged, secondary elevation of serum FSH follows the primary surge and lasts until the following morning (estrus) (15) . The anesthetic pentobarbital prevents completely the pre-ovulatory primary LH and FSH surges and the expected ovulation, as well as seriously attenuating the secondary rise in serum FSH (13, 15) . One of us has recently shown that an ovulatory dose of LH injected into pentobarbital-treated rats on the day of proestrus induces a synchronized endogenous "secondary" secretion of FSH that is maximal at 0400 on the day of estrus (16) . No (16) . This suggests that the primary endogenous LH/FSH surges, as well as LH injected into pentobarbital-blocked rats, may act to induce a rise in FSH secretion in a manner similar to overiectomy, by removing an ovarian negative feedback signal that usually suppresses FSH. Our evidence measuring serum estradiol following ovariectomy shows that this signal is not estradiol (4) .
The present studies were carried out to see if there is inhibin-like activity in porcine follicular fluid that is capable of inhibiting the secondary FSH rise in the LH-treated pentobarbital-blocked rat, and in the intact proestrous rat that has not been blocked by pentobarbital.
MATERIALS AND METHODS
Injected Materials. Porcine follicular fluid was collected in two batches (PFF1 and PFF2) from 3-to 10-mm follicles of ovaries collected from a nearby meat packing plant and charcoal extracted for removal of steroids, as described previously (17, 18) . Porcine serum was obtained from Grand Island Biological Co. and was similarly treated for use as a control injection. Estradiol, progesterone, and testosterone levels were measured in the three charcoal-extracted fluids by radioimmunoassay (vide infra). For porcine serum, porcine follicular fluid1, and porcine follicular fluid2, estradiol = 28, 103, and 192 pg/ml, respectively; progesterone = 0.16, 1.9, and 3.2 ng/ml, respectively; and testosterone = 36, 950, and 450 pg/ml, respectively. These concentrations represented at least a 1000-fold reduction compared to non-charcoal-extracted fluid (7, 18, 19) . The three biological fluids were also tested for FSH-like activity Abbreviations: LH, luteinizing hormone (lutropin); FSH, follicle stimulating hormone (follitropin).
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The costs of publication of this article were defrayed in part by the payment of page charges. This article must therefore be hereby marked "advertisement" in accordance with 18 U. S. C. §1734 solely to indicate this fact. (16) . At 1545, and again at 1830, three rats apiece in the pentobarbital + LH or the saline group received either 0.5 ml of porcine serum or 0.5 ml of follicular fluid, intraperitoneally. All rats were autopsied at 0400 and checked for a ballooned uterus and for freshly ovulated ova in the oviducts (13) . In our previous studies we have observed that at this time control or LH-injected rats have ballooned, fluidfilled uteri, in addition to some ruptured follicles. Oocytes could be found in the oviduct and some still were present in unruptured follicles, indicating that the process of ovulation had not been completed. If these rats had been allowed to live until 1000 on the morning of estrus, the water would have disappeared from the uterus and all oocytes would have been found in the oviducts (13) . Water accumulation in the uterine lumen is an indication of precedent estrogen secretion and its disappearance between 0400 and 1000 is due to secretion of progesterone from the ovary at about 1700, under the influence of the primary LH surge, or due to the artificial surge (13) .
Terminal blood samples were obtained by cardiac puncture and used to measure serum LH (ovine-ovine system for radioimmunoassay; NIH-LH-S14 standard), FSH (rat-rat system for radioimmunoassay; NIH-FSH-RP1 standard), estradiol [ 
RESULTS
In the first experiment two injections of follicular fluid led to a decrease of serum FSH levels at 0400 autopsy practically to assay baseline (Fig. 1) . The hormone levels in Fig. 1 and at 1830 (0.5 ml). Rats exhibiting 4-day cycles were used; there were three rats in each treatment group. SEM is indicated above each bar.
the effects of follicular fluid were highly significant (P <0.01). The interaction between pretreatments and effects of follicular fluid was also significant (P < 0.05), the result of the greater drop in the rats synchronized by pentobarbital + LH. Serum LH was not significantly different (P > 0.05) as a result of the two pretreatments, or in serum versus follicular fluid treatments (Fig. 1) . In these rats, serum estradiol and progesterone levels did not differ with different treatments ( Effect of various dilutions of porcine serum (PS) or porcine follicular fluid (PFF1) on LH (Upper) and FSH (Lower) serum levels at 0400 on day of estrus (experiment 2). All rats were injected with pentobarbital at 1330 and 1500, and LH at 1530 on day of proestrus. The dilutions of porcine serum and porcine follicular fluid (PFF1 or PFF2) are indicated on the bottom of the figure; these substances were injected at 1545 and 1830. Rats exhibiting 4-day estrous cycles were used; three rats were used in every treatment group except the PFF2-treated group, which contained five rats. SEM is indicated above each bar.
progesterone secretion rates (16) . The ovaries of rats in both experiment and experiment 2 contained one-half to two-thirds ruptured follicles with cumulus-enclosed oocytes present in the oviduct, whether serum or follicular fluid treatment had been used. These observations were made on the basis of serial sections of the ovary and oviducts and suggested that the follicular fluid did not alter the timing of LH-induced follicular rupture.
In the second experiment, two additional observations were made (Fig. 2) . First, it was shown that a second pool of follicular fluid (PFF2) was also effective in suppressing FSH levels; second, these effects were seen to be dose dependent (P < 0.01). The follicular fluid had no effect upon serum LH (Fig. 2) (18) . We have recently demonstrated that charcoal-extracted porcine follicular fluid can also significantly reduce serum FSH levels to baseline in either intact or acutely ovariectomized rats on the day of metestrus, when administered in two 0.25-ml doses at 0830 and 1130, with autopsy at 1700(23). Whether or not the putative ovarian inhibin is the same as the oocyte maturation or luteinization inhibitor is not known. Further studies will be required to elucidate the chemical nature of the inhibin present in porcine follicular fluid.
